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(54) LINEAR MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a linear motor in 
which utilization efficiency of magnetic field is high, 
heating of a yoke is suppressed and a movable coil can 
produce a stabilized thrust while reducing the size. 
SOLUTION: A center yoke is provided in a side yoke 
having U-shaped cross-section and inserted into its own 
cavity section and a coil movable in the longitudinal 
direction is provided in the linear motor. On the inner 
surface of the upper and lower segments of the side 
yoke, magnets are provided while facing the same 
polarity each other and alternating the polarity in the 
longitudinal direction and at least a plurality of movable 
coils and hollow coils are coupled. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAa! aqXhDA41 4238240P1 .... 05/03/28 



(l9)H#H#ft/T (JP) (12) £; H !£f |f £; ^ (A) (ll)*ffFfti»&B8§# 

#182002-238240 
(P2002-238240A) 

(43)&BB B ¥&14*E 8H23B (2002. 8. 23) 

(5i)inta.' mm** fi f-7a-r<##) 

H0 2K 41/03 H0 2K 41/03 A 5H6 3 3 

33/16 33/16 A 5 H 6 4 1 



(2ome## 


&K2001 -49625C P2001 -49625) 


(71) tUMA 


000002255 










(22) mis B 


¥/£l3# 2 /! 26 B (2001 . 2. 26) 




m£nmmim>mE.*mm2TE i#i 


(31)«$fc»Li3g#^ 


»K2000 -369748 (P2000 -369748) 




mm m. 


(32)«5fcB 


3p^l2^12H 5 B (2000. 12. 5) 




W^/IIS/ll«frlT)il«K/|NH^2TB 1#1 


(33)«5fc*fc£i6S 


B* (JP) 










(72)3SB# 


wis e 








»S5;ii»)ii«WT;iii««K^Ba* 2 tb 1 # 1 














mmwm 










#^;!i»/ii«nfr)ii«B4NHas 2 tb 1 # 1 



















(54) Un7^ 



(57) 

[KB] »*0>¥iJfflja*3&<S<. 3— *<D«»£«lx.. 

hilt, «**iPi(=attr=:pr«i-r«Rr»a-r;utiftM' 

&&&& LfcllWt* Lt= »J -7^-* (cf^o 










1 1 ' 1 1 1 * 
1 » ; u 1 : 




LJ L 1 l~ 









(2) 



2002-238240 



[»*ai] mm^^ftw-c Ka— ^rtic-tr>*— 3 

«*£»5<Datt£«fc**n<EMU ttERTBa-f^ 
[8***21 WERr»=i-f jt/o>*#*ifiia>**tt. 

la-OUSMf****!*)!:: (6X n ) [nttBft] 

L«=»4. ta>***wa>^fti*. Ka— *coat5 
ommiz&m l*=b#. < 4 x n ) [ n i* 

£B#« 1 fB®0> 'J ~7 ^— £ o 

1 . 2 7?iS3(Dfa;h,fr-*K«(&y 

[B*S5] «IB***Bll=at-K*5 4 n (nliBK) 
IJ-itLt, »E«**lft^<Dtt«a*4*(cR5e 

-<;U(D***rtia>«*3b< % B51E{ig^=4 7T|ZiS^^^L 
tMCi * tt®Lt?Z>tm& 1 7bM»*«4 (DfEMlfr 

[is^ii7] ■*a6iB«a>y=T^—* reiser. « 
^fS](7)^^^{ig^ = 4 71 1 l. «riB+ffi3-r;u»«(c 

[0001] 
[0002] 

©r®=j?^-9--r Ka— ^ 1 o^tt^. -*m Ka— 



«fc 5 icNffi. sfl, N8, • • ■ -SI0E 

[0 0 0 3] C10>RlBj=l-r;U3 Of*. 09. H 1 o. m 
fflCl. JB¥ff£tfc0>=l-f JUtf#3 2 A. 32B. 32C£ 

tt(tt=««-e. c*i&*#*BrjeiniiiK 1 *ss«tr*M 

fctf>, 4«*U*|. Wtt. Vffi^-T+Llf. =»-OU3 2A 
0>32A1t(>< [+U] . 32A2A< [-U] , 32B0 
32B1^ [+W] . 3 2B27b< [-W] , 32C03 
2C1tf [+V] , 3 2C2A< [-V] «(C»|£-r*cfc 

pT»3-r;U3 0(i. [D 8 IC^T <fc 5 {z-B:ttfa(Dm%® 
ftO>^ftT*<-^-f K3-*12, 1 4(CSltt>tLfc»S 

5 1. 5 20NI, sgo*iiI5 4i^1';is<h? 
L<tt*.fc3l=«J»*Jh/Cl**o 

[0 0 0 4] CCT?. pTH)=]-<;U3 0<7>*gjt£. RffllC 
■MB"*"*. 

[0005] friBpJiS=i-f ;U3 0 ct> =i -r 3 2 a, 

3 2B, 3 2 Cli. OX'V K#*T?«Uifc**LTl*aA^ 

*P»* t? fe 6 fc ft ic 3 -r ;K= »r * tB fi*|fil Y jsl Xfm 
tb^ti^o cc^a^ffi3 2ic(i. ^ft=i^;u$M?ii 

^3 2(D_tT®(D^fS(Deg(C|lS"r^>fcftlC H 
(D^^3 2 A 3(0^tti:-a-r-6ia»4 2A<EI+b 
=K;K&*ffi»3 2 A 3^figj4 2(C}ijlLTdS 

3 0(D7k 3 PS(=Cgif]i3b<tb3|E4:l^«fcd(=. =l^;HDH[*» 
D 1 i:WLt^aS*D 2a>«»4 4A<K(+P>+Lr^*o 
[0 0 0 6] 

1. H9lC^t«fc3l-3^;HM*3 2 A, 32B, 3 2 
C(D^*^a53 2A3 (7X¥^fS]C0*gL 1 =8 mm) 

2. «B«3 2a)#«tti*»»A<*#l^fc»|C. fflt^S 

i, 5 2^^^fc«ft«tt*<*#<atia*<aifet>*i-6^ 

3. 3-f;u:tC5Nxi [ill* : 7>^r— >] 

w^ksi, 52i:<ksa»tfft*i, «a-«* 



(3) 



2. 002-238240 



5. pr«|aW;U3 0(Oa-f ;i/flJ45t3 2 A. 32B, 3 2 
CI*. JHV^tt-C&y. ^CDH£l£ 2 - 3mmi^f: 
3-f;i»tt3 2A, 3 2B, 3 2 C*!(tT?Id\ «ft 

*i*±i:«fctfK 3f*tt(*T?*j«**ifc«9i«3 2A<!B 

fcRT»=3-< >U3 oWt?i*. priS=i-f ;U3 ot*attL, 
fc£tf>-e, Ri«i=i^;i/a)^«Stt*WS£L. frnfflttiB 

[O 0 O 7] 
Ztztbiz. *»WI4 % 

£ €-^#*[S] rc *fflt5<D«tt £ *n < IE*U 
2. rIMh-ou*. *ffla-f;HMt****Bir=6 (6 

X n) [nli»»] fflEHLfcilft* ^(©*^*Ir1<D-+ 
(4x n ) [nltBB] mkmClZt£Z>ffif& 

t Ltz 0 

a -f ;u«Mt H ± * INBtttt* b 4 3 &mi$tt ^Lt2 
r , TOiBi#*iPi*ipj^a>aaft £ 4 * icis^ LTcii 

7. 4^1-MC0mS^g#*fS]<7)fi^^{igft=4 TTlC 

«#*Jfil<0fi**(4aft=4 Tri: U *£=W;uSWl:: 
(4. RT»3-f >KD»»^riSj(Z|Rl^orHfflSa<DU*|. 



Lfc. 

13Lt<D «fc 5 fcflWilc * y Rll««» Lfc 0 
[0 0 0 8] 

1 -ttf- <1M K3-^7) 1 2, Tft" (-fr-f K3 

otL^o K3— 1 12, 1 3(7)^®(Cfi v H 1 \Z 

a, SS. Ng SS©E»T?*^5 0 

Lr*SRTHi=i-f^3 3b<K(tti*Lri3y. RiMa-oi^ 

Z*(=,fcy. H + ASfiKCRWi-r^flim^ftorL^o 
pj»=3-r;u3ri. AtfrMcii*. H2rc^-TcJ:5ic. 

Lfc. aft* "5x^ K##Lfc3-f JUMJ 
3A1, 3A2, 3C2*6iS*«ttftO) 

IMMfftt9* #^xx5K*->»m^«iflHI 

[0009] C0)pI»=WJU3I;*> 03i:^t,fc5i:, 
fifiSi 2OflE0)=ttSSIl-enJ«B«i**t*«b3(=:«ril 

A 1 7b< [+U] . 3 A 2*< [-U] , 3 B 1 t>< [ + 
W] . 3B2*< [-W] , 3C1*< [+V] . 3C2*< 

[-v] tiicfcHfc-r&ctai^ «35E^aiRr**t-6j;5r3 

[0010] +uft. -uffittfiffi*<7r ( 1 8 off) m 

[001 1] ihi«(c. +w^b, -wttatf+va, -v 

1 8 0^S*SJ:5lcS5fS*<9lRr**i^ 
J;5i:SotL^ d fit, RTfta>r;U3 0(0ft**fii 

o>-+*T*<-9->r K3— ^ 1 2 f 1 iizmi+^titzM&s 

OONg, S«a>*(a»5 4tt»a>-+aS4t*L<3S:* 
[0 0 12] ccr*. 4:SSlfema>n^R[9$Km-r«. 

[0013] cc-ciia^sa^ittwr-sfcAi-Bsic 



(4) 



ttmz O 02-238240 



^-f cfc a I^TciUBffi 6£6-2~6-5<D4fflk (£*: 
1*6-8-6-1 1©4i) -fttftoTSifS 

[0 0 14] HSlc^-TtfcU . 7*£JHffi6-3*N£tb 

[00 15] H«lcLT*A«56-5**&tti*S*Lfc 
6-4XH *^«56-4&tf*Aat5 6-6(cA* 

1 OXfi. *AI56-1 0X11 *AB5 6- 1 2|c 

B c = B m * s i n ( x — 8 7T / 3 ) = B 



A£)£fa£o 

[OO 1 6] * jllE 6-2 Ktf* ABC 6-8 OSfl 
*Aat56-2&l/*AaKS6-8(DS« 

^>3®(7)i3>f;ua5«- (*ffi3-f;U2) a>»»rr-5gEi«£ 

B a = Bm • s i n (x) ■ ■ • ( 1 it) 

=i-OUSM*3 B 1^E«xt£(txtt*lRl^»»Lt=i:# 

Bb = Bm- s i n (x— 47T/3) • ■ ■ (2it) 
=3<;U»»3 C 1 *<IE»x/£ltX(H*|p|^»illLfci* 



sin (x — 2 7T/3) 

- - ■ (33) 

I b = I m - s i n (cu t - 4 7T/3) (5 it) 

=j-ouSM*3 a 1 ic3Mx£«»i*. 

I c = Im • s i n (wt-2^/3) •■■ (6 it) 

6- 1 - 6-6CD*flt«^t=i-f ;uap«(c3Ett^a5SEA< 

«*^5^£lC<fcoT3«(Dzi>OU«M* (3 A 1 , 3B 
1, 3 C 1 FI**5*-e«**L*. 



( x -4 7T/3) 



£&< 0 ^C^Bmli*$Ua5a>«*«*««£ U # 
3-f;u«*t«)tt«Xu*±IBtt«ft-C«"r. ±EEI3(C 
^^-=i-r;U§iJ«(C3 A 1 (zHfflS/jftO+Uffi. =i-<;U» 
*t3Bit::+w. 3-r;uffltt3 c 1 lc+V3b<^+L-ftL« 
HS£*LT^6 0 LfctfoT. a-f ;Uffl#3 A 1 izsse+ls 

mm*. 

Ia=Im-sin(a»t) ---(4 it) 

a-r;u«*t3 a 1 (cartisftSEi** 

F = B a ■ I a + B b ■ Ib + Bc- Ic 

= B m " I m ■ (sin (x) - sin (dJt) 

s i n (U) t — 4 7T/3) + s i n (x — 2 7T/3) • 

sin (OJ t — 2 7T/3) ) 

F = Bm • I m ■ |s i n2 (x) +s i n2 (x-4^/3) + s i n2 
(x -2 7T/3) 

= (3/2) - Bm • Im- (1/2) • Bm ■ Im - {cos (2 x) + 

cos (2 x-8^/3) + c o s (2 x - 4 7T/3) } 
= (3/2) -Bm-Im— (1/2) • Bm - I m • {cos (2 x) + 

cos (2 X-27T/3) + cos (2x-4^/3) ] 
= (3/2) -Bin - Im- - (1/2) - Bm ■ I m • { c o s ( 2 x ) + 
[cos (2x) - cos (27T/3) + s i n (2x) - sin 

(27T/3) ] + [cos (2 x) ■ cos (4 7C/3) + s i n (2 x) 

■sin (4 7T/3) ] ] 
= (3/2) - Bm' Im- (1/2) -Bm-Im- {cos (2 x ) - 

(1/2) - cos(2x) + (V"3/2) - sin (2x)- (1/2) 

■ cos (x) - (V~3/2) 
= (3/2) • Bm • I m ■ • • 

ojt, 7UI5 6- 1 ~e-e<o&mmmt3m<o^'( 

/HM*3A1. 3B1. 3 C 1 (C«<flt*F(COl*TK 
WLfco *fc. 3fi(03>r;UgP#3 A 1 . 3B1, 3C 
1 iZit. 7WIi6-7-6- 1 2 0>&&MMt<Dm& 
I=<feoTtifi*F*<H-*|fil(c«i<35<. ±^<t|Bj4i(7)S 



s i n (2 x) ) 
(7 it) 

[0 0 17] cct:. BK^#j£(*iaT<D»y-e& 
£ 0 "Tftfe*. 4afl>*A«56-2~6-5lC»LT 
3®CO=l-<;ua5«3 A 1 . 3B1, 3 C 1 A<— £o 



(5) 



VfM 2002-238240 



conttJgiJi£H 6 [z^^mm 2 ica^Ji^r b« 

/ 3 St^3 •< JUnW 3 A 1 , 3B1, 3 

C 1 ^tl^fc x SUN[r{ig^=4 TT/SCDP^Pfi^fcU 
TB«**lTl*fc(D(C»U *HJfe«a (S*il2) t? 

I*. ^0>raPB<D*(c(iaft(cLr 2 7r/3(Dfi*$t 

3<KDa>T;USW3 A2. 3B2, 3C2rf><IEg£ 

KC+Uffl. =l-OU*Mit3 A 2IC-U1B. ^IC. =i-r 
;ugW3 b 1 ic+wffi* =l>nu£M3 B 2(z:-Wt8. =1 
-f;u«M*3 A3[: + vffi, =3-r;uS5*t3 b 3d-v*B<& 

[0 0 18] *3«fe«a>«£\ H-a^OUaMtS A 1 , 
3A2, 3 C 2I±S— ;&|r]«*#0>H — =1 -OUSM*f 

«*&tty« c*i6t##*rta&«Bi:rc3!i:* i fc3l=H3a) 
.fcaCEMLt, «^BBI»t-63^^8W3Ali:3 
A2(Dli^(C(i. zi-f ;Uffl«3 A 1 <D#*I*L#>0>«6* 
K S 1 , |#«*)«(DS$KE1, H«lC3-f>USMt3 
A2(Di^(7)^KS2, «*«t)l|(0S*KE2 
fc-*-*Ui. 3-f JUSW3 A 1 , 3A2(DS3Bc(i. KE1 

S1-KE1-KE2-KS 2T*m%iBLd&t><m±LLTl^ 

3A1C+Ufi % a-<;U«M*3 A2(C-Uffi*BlRTLfc 

MK (1 8 0JS) T?fc3 0 H«lc+w. -WtB&tf+V 

«fcy=J-f;Uffl*t3 A2. 3B2, 3 C 2|rEPRj^^X^>iE 
Hjm^LC0{i*i(i2 7T/-3iltL^> 0 =3 -Y JUpflW 3 A 

2. 3B2, 3 C 2 % =l -f ^Upp^t 3 A 1 , 3B1, 3 
C 1 <D'ik*>lzmffi£tl%(DT*, (M»l*i2 7r/3il*L 
£ Q Lf:^ot, ±SB (7x6) *;m^-r^>o ^(DJBSa 

-f;HM*3Ai, 3B1, 3 c 1 ic«< Ataxia -ouai 

#3A2, 3B2, 3C2(C«KJt*liPI-*IPJ£fc 

& o 

[0019] -tut>*>* *mmm<n i )-T ± 

E»*B311 tfK^Lfc3fi(Z>a>r;u»*t3 A 1 . 3B 

1. 3 c 1 fr6ft«y-7^- *a>RTi!ia-r;ua>sa* 
[0020] ^a>«jS(i. BH3. 4*»»-r*fc»(= 

£«»3E£ffl*lLT\ 3— *©aME±**|ft#* $8^5 



[0 O 2 1 ] 0*y. =l-f JU«M*3 A 1 OKKSSl I m 
sin (01 t) Cctotie^WIUHAUtl) 
=l^;U«»3 A2<DE»S3}Ett. - I ■ s i n (cu 

t) l=J:orBfi**L««**HA2tftyiB3Ka>fil# 
M£$c LT d *>>N L^5 - <t lc£:£ 0 za-Ol/SP 
tt3B1, 3 B 2&lf3 C 1 «t 3 C 2 IdBfiStlSHtA 

[0 0 2 2] ft. ±lB<DH«-(?tt. 4ia>7Ua5 6- 
2~6-5(C»LT6fl<Ba>r;USM*3 A 1 , 3A2, 
3B1. 3B2, 3C1. 3C2S- Lfc*** *3§ 

[0 0 2 3] -Tft*>%. -LIE (7 it) *»£-r*(D(i. 

4 e o>* ^at 5 1 c n l r 6 co a >r ;uaj***<- « t a « 
•*(cB&£i*. (74) *«E-r*fctf>i=r*. a-ou 

<Dtt«flA<»L(t*Ltfcfc^. 
[0 0 2 4] 0*y, (X*fil) ictt**Ai 

C4n^@ (nl*S») S-tttLt, Ji5Ef£Ib;*[£]^a>ft 
■«4**R5eLfci:#lc. «»«ia>3^;u»*ta>-hlE 

#»*fl^<D«*J&<*&«H5 4 N«fl>ft*I=*L(t*ltf 
[0 0 2 5] fiU «KI03 -f ;HW0)#^OttM 

[0026] ft. ca>*^(zfei^rti. a»«a>a^r;u 
B#o>M*«tts-*- * c t r= * y ±Eaa«t**ft 

*l^^o f*K #a>r;ua5«3 A 1 , ■ . ■ - 3C2(t 
[00 27]B,«n#a^;i/«Bt3A1, 3A2<D« 

fi-^fftdl*. /h*^**<»*LL^*<. *^Sfe^J^(i. 2 

<. RT«i=3-f;i/3a>^*<e*-c*3>o ^fc. B»^r* 

&3>f;i/M3A1, 3 A 2, ■ ■ - - . 3C2|C(i. 

ttLTEM**lTl*«0>-e. 3>fjl/«tt3A1, 3 A 
2, ■ • - . 3 C 2(D i &=3^;UC0T>^7 7 ^ — > (N: 
I : S9K) (Ccfcy*±-r*«**«S«c % JT^JB 
LB-5CtA<-C^i><D-C. 3-^1rtlc^§±^^ [« 

«] *»ya< [o] ici-^c<bA<-c^^>o -<Dc<t 

I*. B-<?o>m%&tt£mz-. HHK0K1b««< L. B 

ttffiA<ra±-rac£i::-3fcj&<y. «5 5 oo>at*a>ffls 

[0 0 2 8] B4I4. *^ffi0l|[C^^>. U-T^E— 
tSjS^HT?. 3Alt RlB=l-<;b3(C|Sltf-a5B D a«P*t 

T-fc^o *fc. RrB3-r;u3i=i*»B***y(trtTt 



(6) 



ftffl 2002-238240 



[0 0 2 9] c<p&5lz^-*ii^ RlB=l-f JU3 0>M1k& 

[oo3o] *jsbj!i£ chirps p>-r % pji!}=]-rju3 

0=1-01/99*3 A 1 -3 A 6 t&&5 O0>[§1&£. S# 
*|S]|C6 (6x n ) [Mi^ifc] ffl^JL. ^£>S^d 

*^*bi(c«5 (4x n ) initmm atnciz. 

[0031] ft. *Hfife^-eii60o=i-r;ua5*t3 a 

1, 3 A 2, - - , 3C2liH-*GMS#£ It, + 
U, -U. +W. -W, +V. -Vtl^BlRl 01 
JlTf £=l-f JI/SW3 A 1 , 3 A 2, ■ -. 3C2fl)^ 

SlfilJffillciaS^iariEltiill +u, + v, + 

W. +U. 4-V, + Wt@£mpJLTtSEfijT?££o <IL 
^Om-Bl-lt. ;USP*t3 A 1, 3A2. ■ 

3C23&N&(D«aat*:*5%>H"ra*ttftu^o 

[0 0 3 2] 



[HI 2] ;KD«n£KB^0o 
[H3] «fgffia>ttft[E]Sa)Kqflia. 

He 

[as] **wi=^*u-r^— * <&a*»fiFif 3 1 

[H6] **?8lc6x*x-6U=.7'^— *0>a*»ffJHa2 

[17] ttJfecDfitttMttMU-T^— 
BBHo 

[in s] tt*(Dttft[§iBa>RnB. 

[El 9] fi^(Dl*»l=l>nua>¥HRWno 

[Hi o] a*o>a— ^tRT»a-f;i/a>H«**-rKM 

1 a-^ 

3 ww^^ou 

5 

1 2, 1 4 ■ • ■ Ka— £ 

16 -t?>£— a— ^ 

3A1, 3A2, 3B1, 3B2, 3C1, 3C2 - ■ 
50 *4UB© 



[Hi ] 



[H4] 



*$B32 O 02-238240 




[05] 



4/3 7L 



t 6-l I 4 6-2 I g-3 



3AI 



3SI 



1KB W« 



4X 



♦ 6-4 I FeTS" 



3Cli.> 



1 



j g 1 } " 



t (6-10 1 4 6-11 1 t 6-121 J 



I-slNcut I-siN(itft--j£; i-siNC^t- -^tc; 



(9) 



2 O 02-238240 



anmwm mm, 

»^JIimjl|l8imjlli^E'hBa^2T@ 111 

(72)J&BJ1# ftm 

^JIIS:JI|i«rfJJII*SE^ffl*2TS 1*1 

(72)#£BJj# g|UU ggS 

#§£jn»JllK?i1iJlli«SE'hffl3fc2TS 1S1 



(72)^B^# ffJi n 

»^JIimJHlK|TfTJIIieiE/hffl*2Ta 1f 1 

F $ —A (##) 5H633 BB02 6603 6604 6606 6607 
6613 HH02 HH05 HH09 HH13 
HH16 HH24 HH25 
5H641 BB10 6603 6604 6612 HH02 
HH14 JA05 JA07 JA09 



